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Abstract

Background: Proper suture selection is important in oral surgery for uncomplicated healing. 
This study was conducted to compare the tensile strength of two absorbable natural and artifi-
cial sutures in minor oral surgeries. Materials and Methods: In this randomized clinical trial 
study, two types of absorbable sutures, 0-4 Chromic catgut and Polyglycolic Acid (PGA) were 
randomly used in minor oral surgery in 16 systemically healthy patients. Tensile strength tests 
were performed for one part of the suture thread before suturing along with sutures removed 
on days 7 and 10 post-surgery (24 suture threads for each group). Suture parts were tested by a 
Universal Testing Machine for tensile strength.  The results of this study were analyzed using 
the Kolmograph-Smirnov test, repeated measures analysis of variance, and independent t-test. 
Results: The mean tensile strength of chromic catgut suture on day 0 was )10.40±1.61 N), 7th 
day (8.76±1.66 N), and 10th day )6.45±1.14 N). The mean tensile strength of the PGA suture 
thread on day 0 was (16.82±2.94 N), 7th (14.56±2.66 N), and 10th day (11.50±2.15 N). The 
mean tensile strength of the PGA suture was significantly higher at baseline, 7 and 10 days after 
surgery compared to the absorbable chromic catgut suture (P<0.001). In chromic catgut sutures 
and PGA sutures, the mean tensile strength on day 10 was significantly lower than on days 7 
(P<0.05) and 0 days (P<0.001), and the mean tensile strength on day 7 was significantly lower 
than on day 0 (P<0.05). Conclusion: The results indicate that PGA sutures maintain signifi-
cantly higher tensile strength compared to chromic catgut sutures throughout the post-surgical 
period. This suggests that PGA sutures may be more suitable for minor oral surgeries where 
higher tensile strength is required for optimal wound healing. Surgeons should consider the 
specific needs of the surgical site and the duration of healing when selecting the appropriate 
suture material. [GMJ.2024;13:e3621] DOI:10.31661/gmj.v13i.3621
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Introduction

Suture thread is the most common material 
used to close the wound’s edges, control 

bleeding, and assist wound healing [1, 2, 3]. 
Closure of wound edges as water-tight is very 
crucial in some surgeries, such that it would 
not allow entrance of saliva to the soft tissue. 
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If the wound undergoes dehiscence, saliva can 
enter the soft tissue, causing serious problems 
in the tissue healing process, including fistula 
formation and wound infection. Since some 
oral surgeries do not allow the surgeon to re-
move the sutures, most surgeons use absorb-
able sutures to close the edges of the wound 
in these cases. The ideal absorbable suture 
should be such that it retains its strength until 
the wound heals and then absorbs quickly so 
as not to cause inflammatory reactions [4, 5].
Absorbable sutures commonly used in the 
oral cavity include chromic catgut, poligle-
caprone, polyglactin, and polyglycolic acid 
[6]. Absorbable artificial sutures are destroyed 
by hydrolysis, and naturally absorbable colla-
gen-based sutures are broken down by proteo-
lytic enzymes released by inflammatory cells 
during wound healing [7]. Absorbable sutures 
in the oral cavity must withstand mechanical 
forces from chewing and speaking, as well as 
biochemical factors like pH changes, proteo-
lytic enzymes, and vascularization, making 
high tensile strength and minimal tension cru-
cial for optimal wound healing, often neces-
sitating dietary adjustments post-surgery [8]. 
Previous laboratory studies have shown an 
association between decreasing suture thread 
strength and its absorption with various body 
fluids including synovial fluid, urine, bile, 
and stomach contents. In one study, it was 
observed that all types of sutures (whether 
natural or artificial, monofilament or multifil-
ament) are more degradable in the presence of 
saliva [8]. One of the important properties of 
suture that significantly affects its persistence 
in the oral cavity is the tensile strength of the 
suture. The term tensile strength refers to the 
ability of a material to withstand the tensile 
force before it breaks or tears. Tensile strength 
is a key feature in sutures, such that if the su-
ture loses this property faster than the wound 
healing rate, it can cause wound opening, 
thereby increasing the probability of com-
plications and secondary infection [9]. It has 
been demonstrated that sutures do not grad-
ually lose their strength over time in a linear 
manner, but instead experience a decrease in 
strength in the form of a curve. This reduc-
tion can cause the suture to rupture before it 
is removed [10]. Clinically, inflammation of 
the surgical flaps during wound healing may 

cause the edges of the wound to stretch and 
thus the edges of the flap to open. Sutures 
with insufficient tensile strength during the 
healing phase can lead to poor adaptation of 
the wound edges and hematoma. Most of the 
studies to measure the tensile strength of su-
ture threads have been done in the laboratory 
and environments outside of saliva and the bi-
ological environment of the mouth, so we de-
cided to investigate the tensile strength of two 
common types of absorbable suture threads 
(chromic catgut and polyglycolic acid) after 
minor oral surgery. 

Materials and Methods

This randomized clinical trial study was per-
formed on 16 patients referring to the Peri-
odontics Department of Jondishapour faculty 
of dentistry who required minor oral surgery 
from January to November 2020. The patients 
were in good overall health, aged between 18 
and 55 years, and showed no signs of infec-
tion in the surgical area. Before the start of 
the study, the objectives were described to 
the patients and informed consent was ob-
tained from them to participate in the study 
(Ethics Code: IR.AJUMS.REC.1399.172). 
This study was registered on the Iranian 
Clinical Trial website with the code IRCT: 
IRCT20200815048413N1.
A previous study reported a mean tensile 
strength of 392.276 MPa with a standard de-
viation of 50 MPa for Chromic catgut mono-
filament and 1070.292 MPa with a standard 
deviation of 70 MPa for synthetic braided vi-
olet-coated polyglycolide (PGA) sutures [11]. 
With a power of 80% and a significance level 
of 0.05, a sample size of 8 patients per group 
was required. This calculation was performed 
using G*Power software, version 3.1.9.2. 
Therefore,  16 patients were included in the 
study, with 8 patients in each group.
Patients who did not go for suture extraction 
on days 7 and 10 after surgery or who did 
not have suture threads in their mouth at the 
time of the study were excluded from the 
study. These patients were randomly divided 
into two groups of 8 patients. In this study, 
two types of absorbable 4-zero sutures were 
used for both groups. In one group, Chromic 
catgut absorbable suture (SUPA CHROMIC, 
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SUPA, Iran) and polyglycolic acid suture 
(SUPABON, SUPA, Iran) were used to suture 
the wound edges. Surgeons’ knots were used 
to reduce the possibility of opening the suture 
knot. One part of each suture was separated 
before suturing to perform a tensile strength 
test to determine the tensile strength of the 
base. This part of the suture along with the su-
tures that were removed on days 7 and 10 after 
surgery were evaluated for tensile strength by 
Universal Testing Machine (STM 50, SAN-
TAM Eng. Design. Co, IRAN) (Figure-1) (24 
sutures for each group and a total of 48 su-
tures). 
The suture thread was tied to two metal 
clamps to perform the tensile strength test, 
and if it was not possible to knot, it was fixed 
to the metal clamp with glue. These two 
clamps were then placed in the two jaws of 
the Universal testing machine. The cross-head 
speed at the time of the test was 5 mm/min. 
After the surgery, the patients were given the 
necessary orders and they were emphasized to 
use chlorhexidine mouthwash regularly twice 
per day for 1 minute over these 10 days. Also, 
they should have chewed their food by the op-
posite side of the mouth. Also, all the steps 

were performed on both groups by the same 
periodontics resident.
The results of this study were analyzed using 
SPSS v. 16.0 (SPSS Inc., Chicago, IL, USA) 
and Kolmogorov-Smirnov tests, repeated 
measures analysis of variance, and indepen-
dent t-tests were used for statistical compari-
sons. Values less than 0.05 were considered as 
a significant level.

Results

In the current study, several patients did not 
return to remove stitches due to the outbreak 
of the Coronavirus pandemic, and in two pa-
tients, there was no chromic catgut suture in 
the mouth on the 10th day after surgery, these 
patients were excluded from the study (Fig-
ure-2).
The study included 16 patients, with an equal 
distribution of males and females (4 males and 
4 females) in each group. The mean age of the 
patients was 36.5 years, with a standard devi-
ation of 7.8 years. No significant differences 
were observed in the age or gender distribu-
tion between the polyglycolic acid (PGA) and 
chromic catgut groups (P>0.05).
The descriptive statistics in comparison of 
the tensile strength of the absorbable suture 
threads (PGA and Chromic catgut) were eval-
uated at different times, and presented in Ta-
ble-1. According to the Kolmogorov-Smirnov 
test, tensile strength distribution in the poly-
glycolic acid and chromic catgut groups was 
normal before surgery, on days 7 and 10 after 
surgery (P>0.05). 
The Chromic Gut 4-0 suture thread showed 
74.23% of its tensile strength on day 7 
post-surgery. This level on day 10 post-sur-
gery reached 62.01. The PGA 4-0 on days 7 
and 10 post-surgery demonstrated 86.66% and 
68.37% of its tensile strength respectively.
The mean tensile strength of the PGA suture 
thread at baseline as well as days 7 and 10 
post-surgery was significantly higher than that 
of the Chromic Gut absorbable suture thread 
(P<0.001).
Both suture threads showed their maximum 
mean tensile strength at the baseline followed 
by day 7 and then day 10 (Table-1). In the 
Chromic Gut suture thread, the mean tensile 
strength was significantly lower on day 10 

Figure 1. Tensile strength test of two types of chromic catgut and 
PGA by Universal Testing Machine
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post-surgery compared to day 7 post-surgery 
(P=0.006) and day 0 (P<0.001). The mean 
tensile strength was significantly lower on 
day 7 compared to day 0 (P=0.004). Regard-
ing the PGA, the mean tensile strength was 
significantly lower on day 10 compared to 
days 7 and 0 (P<0.001). Finally, the mean ten-
sile strength was significantly lower on day 7 
compared to day 0 (P=0.031).

Discussion

This study aimed to compare the tensile 
strength of two absorbable sutures (chromic 
catgut versus polyglycolic acid) in minor oral 
surgeries. These two sutures were selected 
based on their repeated use in different oral 
surgery interventions.
In this study, the mean tensile strength was 

Table 1. Determination and Comparison of Tensile Strength of Chromic Catgut and Polyglycolic Acid Absorb-
able Suture Thread before Surgery, on Day 7, and, on Day 10 after Surgery 

Evaluation Day Chromic Catgut (n=8) Polyglycolic Acid (n=8) P value
Day 0 (Beginning of Study) 10.40 ± 1.61 16.82 ± 2.94 <0.001**

Day 7 8.76 ± 1.66 14.56 ± 2.66 <0.001**
Day 10 6.45 ± 1.14 11.50 ± 2.15 <0.001**
P value <0.001* <0.001*

*: Analysis of variance with repeated sizes, **: independent t-test.

Figure 2. CONSORT flow diagram of the study
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significantly decreased in both the absorb-
able chromic gut and polyglycolic acid su-
tures from the beginning of the study from the 
seventh day to the tenth day. This finding is 
slightly less than the amount provided by the 
manufacturer, which is 14 to 21 days for chro-
mic gut suture thread and up to 28 days for 
PGA suture. Alternatively, this finding could 
be due to the oral environment, which con-
tains different enzymes and pH [12].
This finding was similar to the study of Taysi 
et al. (2021) in which the tensile strength of 
polyglycolic acid absorbable suture threads 
decreased after 14 days [11]. Khiste et al. 
(2013) reported that the 4-zero PGA suture re-
tains its tensile strength until the seventh day 
[13]. In an in vivo study conducted by Shaw et 
al. (1996) on oral tissues, the PGA suture had 
a shelf life of 15 days [14]. Low-cycle tensile 
fatigue test showed that the fatigue strength 
of PGA suture was significantly reduced by 
cyclic loading and degradation in oral tissues 
after a period of five to seven days [15].
In a systematic review conducted by Faris 
et al. (2022), the researchers reported higher 
tensile strength for silk and nylon compared 
to Catgut and PGA [2]. Kim et al. (2007) 
evaluated the tensile strength of the chromic 
gut suture thread that was immersed in saline 
solution for 14 days. These researchers report-
ed that the tensile strength of the chromic gut 
suture thread decreased significantly after this 
time [10].
In a study, Mathew et al. (2018) investigated 
the tensile strength of absorbable and non-ab-
sorbable suture threads, which were kept in 
the same oral environment.  The PGA suture 
showed the highest tensile strength among 
the three types of absorbable sutures (Catgut, 
PGA, and Polydioxanone) [3]. This finding is 
consistent with our study.
Briddell et al. (2017) reported that the break-
down of the chromic suture thread began three 
days after immersion in artificial saliva [8]. 
In an in vivo study conducted by Fomete et 
al. (2013) on oral tissues, the chromic suture 
thread remained in the mouth for 5 to 16 days. 
In our study, it was also observed that in 2 pa-
tients, the chromic gut thread was not present 
in the mouth on day 10 [12].
However, the ideal time for the degradation 
of sutures in oral tissues has not been clearly 

defined. Nevertheless, biologically, the suture 
must act as long as the edges of the wound 
develop sufficient tensile strength to stand 
on its own. Beyond this time, the suture acts 
merely as a foreign object and may impair the 
healing potential. Thus, being aware of the 
timing of events in the healing of oral tissues 
is very important. This is because, during the 
acute inflammatory phase of wound healing, 
the tissues do not acquire significant tensile 
strength, and rely solely on the closure ma-
terial to hold the edges of the wound close to 
each other [12]. 
The results of this study indicated that the 
mean tensile strength of polyglycolic acid 
suture was significantly higher at the begin-
ning of the study, 7 and 10 days after surgery, 
compared to the absorbable chromic gut. This 
finding is in line with the findings of studies 
in which braided sutures have higher tensile 
strength than single-stranded sutures, and 
braided sutures resist stretching more before 
tearing [11, 16]. Taysi et al. (2021) evaluated 
the tensile strength of polytetrafluoroethylene, 
polypropylene, polyester, silk, polyglactin 
910, polyglycolic acid, poliglecaprone 25, 
and polydioxanone sutures in oral surgeries as 
in vitro. They found that the tensile strength of 
polytetrafluoroethylene suture thread during 
days 3, 7, and 14, remained almost constant, 
and the rest of the sutures showed a significant 
decrease in tensile strength. 
Monofilament suture threads show less re-
sistance to tissue passage and are less likely 
to harbor organisms. On the other hand, they 
must be used carefully, as they can weaken or 
tear when crushed by a needle holder or an-
other instrument. Monofilament sutures are 
used in vascular and microvascular surgery. 
When several strands are woven together, and 
multifilament suture is produced, more tensile 
strength, flexibility, and pliability are creat-
ed [16].  This can be one of the reasons for 
the higher tensile strength of braided suture 
thread PGA compared to chromic gut mono-
filament suture thread.
On the other hand, it should be noted that nat-
ural absorbable sutures absorbed by proteol-
ysis cause an inflammatory response, while 
artificial absorbable sutures absorbed by hy-
drolysis produce minimal inflammatory reac-
tions. Assuming the same technique, texture, 
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and other factors, the tissue response to all su-
tures in the first 5 days is relatively the same, 
and after, the tissue response depends mostly 
on the type of suture material [12].
In the present study, on the 10th day after sur-
gery, two chromic gut sutures were no longer 
present in the mouths of two patients. These 
patients were excluded from the study. The 
reasons for this could be the following:1- Ten-
sile strength reaching zero. 2- Opening the 
knot, which is especially common in mono-
filament suture threads (surgeons’ knots were 
used to reduce this problem). 3. Tearing of 
the edges of the wound and the removal of 
the suture thread (to reduce this problem, the 
insertion point of the suture needle was con-
sidered at least 3 to 5 mm from the edge of the 
wound). 4. Consuming foods with a different 
pH and eating the patient from the surgical 
side. 5. Intense muscle tension in the surgical 
area. 6. Applying force to the suture through 
the tongue. It is recommended that in future 
studies, to prevent the absence of suture thread 
during the post-surgery period, the following 
measures should be taken: increase the num-
ber of knots, avoid very alkaline foods, inform 
patients not to eat from the operated side, and 
to consume soft food during the study, advise 
patients not to force the suture thread with 
their tongue, and ensure the insertion point of 
the suture needle is at least 5 mm from the 
edge of the flap.
One of the advantages of absorbable suture 
threads is that generally there is no need to re-
move them. However, various tissue reactions 
have been reported as a result of the degrada-
tion of the absorbed suture thread by hydro-
lysis, enzymatic digestion, or phagocytosis. 
The rate of degradation depends on the pH 
and temperature of the tissues around the su-
ture [15]. Also, intraoral sutures have unique 

problems compared to extraoral sutures, in 
speech or swallowing [11, 17, 18]. There-
fore, it should be noted that the present study 
was a clinical study and it was not possible to 
control the pH or intraoral conditions of the 
patient such as muscle stretching, etc. These 
factors can create a gap between the edges of 
the wound and make the wound susceptible to 
infection due to the presence of saliva, food, 
and microorganisms.

Conclusion 

The results demonstrate that PGA sutures ex-
hibit significantly higher tensile strength at all 
evaluated time points (baseline, 7 days, and 
10 days post-surgery) compared to chromic 
catgut sutures. Specifically, the mean tensile 
strength of PGA sutures was 16.82 N at base-
line, 14.56 N on day 7, and 11.50 N on day 
10, whereas chromic catgut sutures had mean 
tensile strengths of 10.40 N, 8.76 N, and 6.45 
N at the same respective time points. These 
findings suggest that PGA sutures are more 
durable and maintain their integrity better 
over the post-surgical period, which is crucial 
for optimal wound healing. The significant 
decrease in tensile strength over time for both 
suture types, particularly for chromic catgut, 
highlights the importance of selecting sutures 
that can provide sufficient support throughout 
the healing process. Surgeons should consid-
er these results when choosing suture mate-
rials, especially in cases where higher tensile 
strength is needed to ensure effective wound 
closure and minimize the risk of complica-
tions.

Conflict of Interest 

None.

References

1.	 Anushya P, Ganesh SB, Jayalakshmi S. 
Evaluation of tensile strength of surgical 
absorbable and nonabsorbable suture materials 
after immersion in different fruit juices: An in 
vitro study. J Adv Pharm Technol Res. 2022; 
13:108-11.

2.	 Faris A, Khalid L, Hashim M, Yaghi S, Magde 
T, Bouresly W, Hamdoon Z, Uthman AT, 

Marei H, Al-Rawi N. Characteristics of suture 
materials used in oral surgery: systematic 
review. international dental journal. 2022 Jun 
1;72(3):278-87.

3.	 Saravanakumar R, Mathew M, Balu P, 
Ilangovan K, Reddy V, Devi S. Evaluation of 
Tensile Strength of Surgical Absorbable and 
Non-Absorbable Suture Materials-An In vitro 



GMJ.2024;13:e3621
www.gmj.ir

76 GMJ.2024;13:e3621
www.gmj.ir

Comparison of Tensile Strengths of Synthetic and Natural Absorbable Sutures in Minor Oral Surgeries Golpasand Hagh L, et al.

Study. SBV Journal of Basic, Clinical and 
Applied Health Science. 2018; 2:111-116. 

4.	 O'Neal R, Alleyn C. Suture materials and 
techniques. Curr Opin Periodontol. 1997; 4:89-
95.

5.	 Huang T-W, Cheng P-W, Chan Y-H, Wang 
C-T, Fang K-M, Young T-H. Clinical and 
biomechanical analyses to select a suture 
material for uvulopalatopharyngeal surgery. 
Otolaryngol Head Neck Surg. 2010; 
143(5):655-61.

6.	 Varma SR, Jaber M, Aboufanas S, Thomas 
S, Al Hujailan RG, Al Qaoud SK. Evaluating 
tensile strengths of absorbable suture materials 
in herbal solutions: An In vitro study. J Int Oral 
Health. 2019; 11(3):148-52.

7.	 Chu C. The degradation and biocompatibility 
of suture materials. Biocompatibility of tissue 
analogs. 1985; 1:261-322.

8.	 Briddell JW, Riexinger LE, Graham J, 
Ebenstein DM. Comparison of Artificial 
Saliva vs Saline Solution on Rate of Suture 
Degradation in Oropharyngeal Surgery. 
JAMA Otolaryngol Head Neck Surg. 2018; 
144(9):824-30.

9.	 Newman J, George J, Shepherd J, Klika 
A, Higuera C, Krebs V. Effects of Topical 
Antiseptic Solutions Used During Total Knee 
Arthroplasty on Suture Tensile Strength. Surg 
Technol Int. 2017; 30:399-404.

10.	 Kim JC, Lee YK, Lim BS, Rhee SH, Yang 
HC. Comparison of tensile and knot security 
properties of surgical sutures. J Mater Sci 
Mater Med. 2007; 18(12):2363-9.

11.	 Nindhia TG, Putu Astawa I, Nindhia TS. 
Comparison tensile strength of natural and 
synthetic absorbable sutures. Int J Appl 
Pharmaceutics. 2019;11(5):157-9.

12.	 Fomete B, Saheeb BD, Obiadazie AC. 
A prospective clinical evaluation of the 
longevity of resorbable sutures in oral 
surgical procedures. Niger J Clin Pract. 2013; 
16(3):334-8.

13.	 Khiste SV, Ranganath V, Nichani AS. 
Evaluation of tensile strength of surgical 
synthetic absorbable suture materials: an in 
vitro study. J Periodontal Implant Sci. 2013; 
43(3):130-5.

14.	 Shaw RJ, Negus TW, Mellor TK. A prospective 
clinical evaluation of the longevity of 
resorbable sutures in oral mucosa. Br J Oral 
Maxillofac Surg. 1996; 34(3):252-4.

15.	 Abellلn D, Nart J, Pascual A, Cohen RE, 
Sanz-Moliner JD. Physical and mechanical 
evaluation of five suture materials on three-
knot configurations: An in vitro study. 
Polymers. 2016; 8(4):147.

16.	 Byrne M, Aly A. The Surgical Suture. Aesthet 
Surg J. 2019 Mar;39(Suppl_2):S67-S72.

17.	 Chung E, McPherson N, Grant A. Tensile 
strength of absorbable suture materials: in vitro 
analysis of the effects of pH and bacteria. J 
Surg Educ. 2009; 66(4):208-11.

18.	 Selvig KA, Biagiotti GR, Leknes KN, Wikesjِ 
UM. Oral tissue reactions to suture materials. 
Int J Periodontics Restorative Dent. 1998; 
18(5):474-87.


